The DNA sequence specificity of bleomycin cleavage in telomeric sequences in human cells.
Bleomycin is an antibiotic drug that is widely used in cancer chemotherapy. Telomeres are located at the ends of chromosomes and comprise the tandemly repeated DNA sequence (GGGTTA)( n ) in humans. Since bleomycin cleaves DNA at 5'-GT dinucleotide sequences, telomeres are expected to be a major target for bleomycin cleavage. In this work, we determined the DNA sequence specificity of bleomycin cleavage in telomeric sequences in human cells. This was accomplished using a linear amplification procedure, a fluorescently labelled oligonucleotide primer and capillary gel electrophoresis with laser-induced fluorescence detection. This represents the first occasion that the DNA sequence specificity of bleomycin cleavage in telomeric DNA sequences in human cells has been reported. The bleomycin DNA sequence selectivity was mainly at 5'-GT dinucleotides, with lesser amounts at 5'-GG dinucleotides. The cellular bleomycin telomeric DNA damage was also compared with bleomycin telomeric damage in purified human genomic DNA and was found to be very similar. The implications of these results for the understanding of bleomycin's mechanism of action in human cells are discussed.